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(54) Printing system, printing method, data s. 

(57) An application server (1 ), a data server (2), and 
a printer (4) are connected to one another via a commu- 
nication network (5). The application server (1 ) executes 
application software. Then, the application server (1) 
generates print data for printing an interim result or final 



/er, recording medium, and program 

result of-processing performed by the application Soft- 
ware, and sends the print data to the data server (2). 
The data server (2) provides the supplied print data to 
the printer (4). The printer (4) performs printing in ac- 
cordance with the provided print data. 
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Description 

[0001] The present invention relates to a system, a 
method, a data server, a recording medium and a pro- 
gram for performing printing via a communications net- 

[0002] Conventionally, printing through a closed net- 
work, such as a network built in a company, has been 
performed with the use of atechnique such as disclosed 
in Unexamined Japanese Patent Application KOKAI 
Publication No. H4-317118, for example. Specifically, 
using a control device for controlling a plurality of print- 
ers, print data supplied from a plurality of host devices 
are distributed efficiently to the plurality of printers. 
[0003] The content of Unexamined Japanese Patent 
Application KOKAI Publication No. H4-317118 is incor- 
porated herein by reference. 

[0004] There have been known application service 
providers (ASP) that offer services for providing appli- 
cation software such as business software through the • 
Internet. 

[0005] Some ASPs offer their services using a so- 
called SBC (Server Based Computing) method. 
[0006] According to the SBC method, client software 
designed exclusively for utilizing application software 
provided by the ASP server is preinstalled in a terminal 
of the user of this service. The user utilizes the applica- 
tion software provided by the ASP, by using the client 
software installed in his/her terminal. 
[0007] In this SBC method, if the user wants to print 
out the interim result or final result of processing per- 
formed by the application software, the user once trans- 
fers the print data from the ASP server to his/her termi- 
nal. Then, the user outputs the transferred print data to 
a printer which is to print the print data. 
[0008] However, such a printing method in this SBC 
system may give a heavy load on the communication 
between the ASP server and the user's terminal, if the 
print data includes a large amount. As a result, not only 
this user's terminal which instructs printing, but also oth- 
er terminals may not obtain a quick response. 
[0O09] Accordingly, an object of the present invention 
is to provide a printing system, a printing method, a data 
server, a recording medium, and a program for reducing 
the load to be imposed on communication between a 
server executing application software and a user termi- 
nal. 

[001 0] To accomplish the above object, a printing sys- 
tem according to a first aspect of the present invention 
comprises: 

an application server (1 ) which executes application 
software; 

a data server (2) which provides print data for print- 
ing an interim result or final result of processing per- 
formed by the application software; and 
a printer (4) which performs printing in accordance 
with the print data provided by the data server (2), 



characterized in that: 

the application server (1), the data server (2),'and 
the printer (4) are connected to one another via a 
communication network (5); 
the application server (1 ) includes a data generator 
(11) which generates the print data, and a first data 
sender (12) which sends the generated print data 
to the data server (2); and 

the data server (2) provides the print data supplied 
from the first data sender (12) to the printer (4). 

[0011] According to this invention, the print data is 
provided to the printer from the data server which is pre- 
pared independently from the application server. There- 
fore, even if a user terminal is connected to the applica- 
tion server, load to be imposed on the communication 
between the application server and the user terminal 
due to a printing operation, can be reduced. 
[001 2] The printing system may furthercomprise a us- 
er terminal (3) which supplies a URL (Uniform Resource 
Locator) for specifying the printer (4) to which the print 
data is to be provided, to the data server (2) in accord- 
ance with an operation of a user. 
[0013] In this case, the data server (2) may send the 
print data to the printer (4) which is specified by the URL. 
[0014] The data server (2) may include: 

a determiner (21) which determines whether or not 
printing can be performed by the printer (4); arid 
a second data sender (22) which sends the print da- 
ta to the printer (4), in a case where the determiner 
(21) determines that printing can be performed by 
the printer (4). 

[0015] The data server (2) may store the print data 
supplied from the application server (1 ), and may supply 
a URL (Uniform Resource Locator) for specifying a stor- 
age location of the print data to the printer (4). 
[0016] In this case, the printer (4) may include a down- 
loader (41 ) which downloads the print data from the stor- 
age location specified by the URL. 
[0017] The printer (4) may notify the data server (2) 
of completion of printing, and the data server (2) may 
erase the stored print data in response to a notification 
from the printer (4). 

[0018] A printing system according to a second as- 
pect of the present invention comprises: 

an application server (1 ) which executes application 
software; 

a data server (2) which provides print data for print- 
ing an interim result or f inal result of processing per- 
formed by the application software; and 
a plurality of printers (4) which perform printing in 
accordance with the print data provided by the data 
server (2), 
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characterized in that: 

the application server (1), the data server (2), and 
the plurality of printers (4) are connected to one an- 
other via a communication network (5); i 
the data server (2) includes a data generator (24) 
which generates the print data, and a sender (25) 
which sends the generated print data to a predeter- 
mined printer (4). 

[001 9] Types of the plurality of printers (4) may be dif- 
ferent from each other. 

[0020] In this case, the data server (2) may include a 
plurality of printer drivers (16) corresponding to the plu- 
rality of printers (4) respectively, and a specifier (23) 11 
which specifies a printer driver (1 6) which corresponds 
to the predetermined printer (4), and the data generator 
(24) may generate the print data by executing the printer 
driver (16) specified by the specifier (23). 
[0021] The specifier (23) may obtain information re- 20 
garding the predetermined printer (4) from the predeter- 
mined printer (4), and may specify the printer driver (1 6) 
which corresponds to the predetermined printer (4) us- 
ing the obtained information. 

[0022] A printing method according to a third aspect 25 
of the present invention comprises: 

an executing step of executing application software 
in an application server (1 ): 

a data generating step of generating in the applica- 30 
tion ..server (1 ), print data for printing an interim re- 
suiter final result of processing performed by the 
application software; 

a first data sending step of sending the print data 
from the application server (1 ) to a data server (2) 35 
connected thereto via a communication network 
(5); 

a data providing step of providing from the data 
server (2), the print data supplied from the applica- 
tion server (1 ), to a printer (4) connected to the data 40 
server (2) via the communication network (5); and 
a printing step of performing printing in the printer 
(4) in accordance with the print data provided from 
the data server (2). 

45 

[0023] The printing method may further comprise a 
first URL supplying step of supplying from a user termi- 
nal (3) connected to the communication network (5), a 
URL (Uniform Resource Locator) for specifying the 
printer (4) to which the print data is to be provided, to so 
the data server (2) in accordance with an operation of a 
user. 

[0024] In this case, the data providing step may in- 
clude a second data sending step of sending the print 
data from the data server (2) to the printer (4) which is 55 
specified by the URL. 

[0025] The printing method may further comprise a 
determining step of determining in the data server (2) 



whether or not printing can be performed by the printer 
(4). 

[0026] in this case, the second data sending step may 
include a step of sending the print data from the data 
; server (2) in a case where it is determined in the deter- 
mining step that printing can be performed. 
[0027] The printing method may further comprise: 

a storing step of storingthe print data supplied from 
' the application server (1) in the data server (2); 

a second URL supplying step of supplying from the 
data server (2), a URL (Uniform Resource Locator) 
for specifying a storage location of the print data to 
the printer (4); and 

a downloading step of downloading the print data 
to the printer (4) from the storage location specified 
by the URL. 

[002B] In this case, the printing step may include a 
step of performing printing in accordance with the print 
data downloaded to the printer (4). 
[0029] The printing method may further comprise: 

a notifying step of notifying from the printer (4) that 
printing is completed, to the data server (2); and 
an erasing step of erasing the print data stored in 
the data server (2) , in response to a notification from 
the printer (4). 

[0030] A printing method according to a fourth aspect 
of the present invention comprises: 

an executing step of executing application software 
in an application server (1 ); 
adatageneratingstep of generating in a data server 
(2) connected to the application server (1) via a 
communication network (5), print data for printing 
an interim result or final result of processing per- 
formed by the application software; 
a data sending step of sending the print data from 
the data server (2) to a predetermined printer (4) 
among a plurality of printers (4) connected to the 
data server (2) via the communication network (5); 
and 

a printing step of performing printing in the prede- 
termined printer (4) in accordance with the print da- 
ta supplied from the data server (2): 

[0031 ] Types of theplurality of printers (4) may be dif- 
ferent from each other, the data server (2) may include 
a plurality of printer drivers (16) corresponding to the 
plurality of printers (4) respectively, the printing method 
may further comprise a specifying step of specifying by 
the data server (2), a printer driver (16) which corre- 
sponds to the predetermined printer (4), and the data 
generating step may include a step of generating in the 
data server (2), the print data by executing the printer 
driver (16) specified in the specifying step. 
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[0032] The specifying step may include: 

a step of obtaining by the data server (2), informa- 
tion regarding the predetermined printer (4) from 
the predetermined printer (4); and 
a step of specifying by the data server (2), the print- 
er driver (1 6) which corresponds to the predeter- 
mined printer (4), using the obtained information. 

[0033] A data server according to a fifth aspect of the 
present invention generates print data for printing an in- 
terim result or final result of processing performed by 
application software executed by an application server 
(1 ) which is connected to the data server (2) via a com- 
munication network (5), the data server comprising: 

a plurality of printer drivers (16) which correspond 
respectively to a plurality of different types of print- 
ers (4) which are connected to one another via the 
communication network (5); 
a specifier (23) which specifies a printer driver (16) 
which corresponds to a printer (4) among the plu- 
rality of printers (4) that is the target of outputting 
the print data: ' •' 

a data generator (24) which generatesthe print 
data by executing the printer driver (1 6) speci- 
fied by the specifier (23); and 
a sender (25) which sends the generated print 
data to the target printer (4). 

[0034] The specifier (23) may obtain information re- 
garding the target printer (4) from the target printer (4), 
and may specify the printer driver (16) which corre- 
sponds to the target printer (4) using the obtained infor- 
mation. 

[0O35] A computer-readable recording medium ac- 
cording to a sixth aspect of the present invention stores 
a program for controlling a computer to function as a 
data server (2) which generates print data for printing 
an interim result or final result of processing performed 
by application software executed by an application serv- 
er (1) which is connected to the data server (2) via a 
communication network (5), the data server (2) compris- 
ing: 

a plurality of printer drivers (16) which correspond 
respectively to a plurality of different types of print- 
ers (4) which are connected to one another via the 
communication network (5); 
a specifier (23) which specifies a printer driver (16) 
which corresponds to a printer (4) among the plu- 
rality of printers (4) that is the target of outputting 
the print data: 

a data generator (24) which generates the print 
data by executing the printer driver (1 6) speci- 
fied by the specifier (23) ; and 



a sender (25) which sends the generated print 
data to the target printer (4). 

[0036] A program according to aseventh aspect of the 
5 present invention controls a computer to function as a 
data server (2) which generates print data for printing 
an interim result or final result of processing performed 
by application software executed by an application serv- 
er (1 ) which is connected to the data server (2) via a 
io communication network (5), the data server (2) compris- 
ing: 

a plurality of printer drivers (16) which correspond 
respectively to a plurality of different types of print- 
's ers (4) which are connected to one another via the 
communication network (5); 
a specifier (23) which specifies a printer driver (1 6) 
which corresponds to a printer (4) among the plu- 
rality of printers (4) that is the target of outputting 
20 the print data: 

a data generator (24) which generates the print 
data by executing the printer driver (16) speci- 
fied by the specifier (23) ; and 
25 a sender (25) which sends the generated print 

data to the target printer (4). 

[0037] These objects and other objects and advan- 
tages of the present invention will become more appar- 
30 ent upon reading of the following detailed description 
and the accompanying drawings in which: 

FIG. 1 is a diagram showing astructure of a printing 
system according to a first embodiment; 
35 FIG. 2 is a diagram showing a structure of an ASP 
server included in the printing system shown in FIG. 
1; 

FIG. 3 is a flowchart showing an operation of the 
printing system according to the first embodiment; 
40 FIG. 4 is a diagram showing a structure of a printer 
Included in a printing system according to a second 
embodiment; 

FIGS. 5A and 5B are flowcharts showing an oper- 
ation of the printing system according to the second 
45 embodiment; 

FIG. 6 is a diagram showing another structure of a 
print data server according to the first embodiment; 
and 

FIG. 7 is a diagram showing another structureof the 
so print data server according to the first embodiment. 

[0038] A printing system according to a first embodi- 
ment of the present invention will be explained with ref- 
erence to the drawings. 
55 [0039] A printing system according to a first embodi- 
ment comprises an ASP (Application Service Provider) 
server 1 , a print data server2, a plurality of client termi- 
nals 3, a plurality of printers 4, and a network 5, as 
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shown in FIG. 1 . 

[0040] As shown in FIG. 1 , the ASP server 1 , the print 
data server 2, the plurality of client terminals 3, and the 
plurality of printers 4 are connected to one another via 
the network 5. The network 5 may be the Internet, a 
WAN (Wide Area Network), an intranet, a LAN (Local 
Area Network), or the like. 

[0041] The ASP server 1 is a server device compris- 
ing a communication unit, a storage unit, and a control 
unit, and stores various application software to be used 
on the printing system. Such application software in- 
clude accounting software, salary management soft- 
ware, electronic clinical chart creation software, text ed- 
iting software, and the like. At the request of a client ter- 
minal 3, the ASP server 1 executes application software 
specified by this client terminal 3. Any application soft- 
ware will be provided by the ASP server 1 through SBC 
(Server Based Computing). 

[0042] The communication unit includes a modem 
and the like, to connect the ASP server 1 to the network 
5. 

[0043] The storage unit comprises a hard disk, a RAM 
(Random Access Memory), and a ROM (Read Only 
Memory), and stores programs and data for activating 
the ASP server 1 . 

[0044] The control unit comprises a CPU (Central 
Processing Unit) and controls the operation of the ASP 
server 1 In accordance with the programs stored in the 
storage unit. . : - 

[0045] While the control unit acts in accordance with 
the programs stored in the storage unit, the ASP server 
1 causes a print data generation function and a print da- 
ta outpuWunction. In otherwords, the ASP server 1 func- 
tionally comprises a print data generation unit 11 and a 
print data output unit 12, as shown in FIG. 2. 
[0046] Further, the ASP server 1 comprises various 
application software 13, middleware 14, and a printer 
driver 15, as shown in FIG. 2. 

[0047] The middleware 14 intervenes between the 
ASP server 1 and the client terminals 3. Specifically, the 
middleware 14 hands over a signal supplied from a cli- 
ent terminal 3 to the application software 13, and sends 
an interim result or final result of processing performed 
by the application software 13 to the client terminal 3. 
[0048] The printer driver 1 5 generates print data to be 
printing-processed by the printers 4. 
[0049] The print data generation unit 1 1 executes the 
printer driver 15 in response to a print request supplied 
from a client terminal 3, so as to generate print data for 
printing out the interim result or final result of processing 
performed by the application software 1 3. 
[0050] The print data output unit 12outputstotheprint 
data server 2, the print data generated by the print data 
generation unit 11, together with a URL (Uniform Re- 
source Locator) supplied from the client terminal 3 for 
specifying a printer 4 for outputting this print data. 
[0051] The print data server 2 is a Web server com- 
prising a communication unit, a storage unit, and a con- 



trol unit, and supplies the print data sent from the ASP 
server 1 to the specified printer 4. 
[0052] The communication unit comprises a modem, 
etc., and connects the print data server 2 to the network 
s 5. 

[0053] The storage unit comprises a hard disk, a 
RAM, and a ROM, and stores programs and data for 
activating the print data server 2. 
[0054] The control unit comprises a CPU, and con- 
10 trols the operation of the print data server 2 in accord- 
ance with the programs stored in the storage unit. 
[0055] The print data server 2 receives print data sup- 
plied from the print data output unit 12 of the ASP server 
1 , and temporarily stores it. The print data server 2 

is sends the supplied print data to the printer 4 specified 
by the URL supplied together with print data. 
[0056] Each client terminal 3 is a personal computer 
comprising a communication unit, an input unit, a dis- 
play unit, a storage unit, and a control unit, for example. 

20 [0057] The communication unit comprises a modem, 
etc., and connects the clientterminal 3 to the networks. 
[0058] The input unit comprises at least one input 
means, such as a keyboard, a mouse, an input key, a 
touch panel, and the like, and is operated by a user. 

25 [0059] The display unit comprises a CRT (Cathode 
Ray Tube) or a liquid crystal panel, and displays an in- 
terim result or final result of processing performed by 
the application software 13. 

[0060] The storage unit comprises at least one stor- 
30 age means such as a hard disk, a RAM, a ROM, and 
the like, and stores programs and data for activating the 
client terminal 3. 

[0061] The control unit comprises a CPU, and Con- 
trols the operation of the client terminal 3 in accordance 
35 with the programs stored in the storage unit. 

[0062] Each client terminal 3 may be a Thin Client ter- 
minal that is cheap and has no environment for execut- 
ing application software. 

[0063] Each clientterminal 3 requests the ASP server 
■*o 1 to execute the application software 13 designated by 
a user, in accordance with the operation of the user. Fur- 
ther, each client terminal 3 requests the ASP server 1 
to output an interim result or final result of processing 
performed by the application software 13 to a printer 4 
<5 specified by the user. 

[0064] Each printer 4 is identified by a URL. Each 
printer4 prints an interim result orfinal result of process- 
ing performed by the application software 13, in accord- 
ance with print data supplied from the print dataserver 2. 
so [0065] Next, the operation of the printing system ac- 
cording to the first embodiment will be explained. 
[0066] FIG. 3 is a flowchart showing the operation of 
the printing system. 

[00S7] The user of a client terminal 3 accesses the 
55 ASP server 1 by operatingthe clientterminal 3, and per- 
forms his/her processes on the application software 13 
provided by the ASP server 1 . 
[0068] First, the client terminal 3 accesses the ASP 
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server 1 through the network 5, in accordance with the 
operation of the user (step S101). 
[0069] Then, the client terminal 3 designates applica- 
tion software 1 3 that is designated by the user, and re- 
quests the ASP server 1 to execute the designated ap- 
plication software 13, in accordance with the operation 
of the user (step S1 02). 

[0070] In response to the request from the client ter- 
minal 3, the ASP server 1 starts executing the applica- 
tion software 1 3 designated by the client terminal 3 (step 
S103). 

[0071] The interim result of processing performed by 
the application software 13 is transmitted to the client 
terminal 3 through the middleware 1 4 at any time. The 
client terminal 3 displays the interim result of the appli- 
cation software 13 supplied from the ASP server 1 for 
showing the result to the user. 

[0072] If the user intends to print the interim result or 
final result of processing performed by the application 
software 1 3, the user operates the client terminal 3 and 
specifies a printer 4 for outputting the interim result or 
final result. Then, the user operates the client terminal 
3 to request the ASP server 1 to print the interim result 
or final result. 

[0073] The client terminal 3 sends a URL for specify- 
ing the printer 4 for outputting the result, and a print re- 
quest signal for requesting printing of the interim result 
or final result to the ASP server 1 via the network 5 in 
accordance with the operation of the user (step S104). 
[0074] In response to the print request signal from the 
client terminal 3, the print data generation unit 11 of the 
ASPserver 1 generates print data for printing the interim 
result or final result obtained by the application software 
13 by executing the printer driver 15 (step S105). 
[0075] Then , the print data generation unit 1 1 of the 
ASP server 1 outputs the generated print data to the 
print data output unit 12. In response to the print data 
supplied from the print data generation unit 11 , the print 
data output unit 12 sends the supplied print data and the 
URL supplied from the client terminal 3 to the print data 
server 2 (step S106). 

[0076] In responsetotheURLandprintdatasentfrom 
the ASP server 1 , the print data server 2 acquires the 
supplied print data and stores it (step S107). 
[0077] Then, the print data server 2 sends the sup- 
plied print data to the printer 4 specified by the supplied 
URL using a push technique, for example (step S1 08). 
[0078] The printer 4, which is supplied with the print 
data from the print data server 2, prints the interim result 
or final result of the application, software 13, in accord- 
ance with this supplied print data (step S109). 
[0079] When printing is completed, the printer4 sends 
acompletion signal representing the completion of print- 
ing to the print data server 2 (step S1 1 0). 
[0080] In response to the completion signal supplied 
from the printer 4, the print data server2 erases the print 
data which is stored in step S107. Then, the print data 
server 2 sends the completion signal supplied from the 



printer 4 to the ASP server 1 (step S111). 
[0081] The ASP server 1 sends the completion signal 
supplied from the print data server2 to the client terminal 
3 via the middleware 14 (step S112). 

s [0082] In response to the completion signal supplied 
from the ASP server 1 , the client terminal 3 notifies the 
user of the completion of printing (step S113). For ex- 
ample, the client terminal 3. displays a message repre- 
senting the completion of printing. Thus, the user can 

10 know the completion of printing. 

[0083] As described above, the print data is supplied 
to the printer 4 from the print data server2, which is pre- 
pared independently from the ASP server 1 . Therefore, 
the communication line between the ASP server 1 and 

is the client terminal 3 will not be occupied by print data. 
Further, the ASP server 1 can concentrate upon execu- 
tion of the application software 13. This prevents the 
processing speed of the application software 13 from 
being lowered by the printing operation. 

20 [0084] Next, a printing system according to a second 
embodiment of the present invention will be explained 
with reference to the drawings. 
[0085] The printing system according to the second 
embodiment comprises an ASP server 1 , a print data 

25 server 2, a plurality of client terminals 3, a plurality of 
printers 4, and a network 5, likewise the first embodi- 
ment. 

[0086] According to the second embodiment, the print 
data server 2 will not send print data to the printers 4, 
so but the printers 4 themselves get print data stored in the 
print data server 2. 

[0087] Print data stored in the print data server 2 is 
identified by a URL. 

[0088] Each printer 4 comprises an ordinary printing 
35 function, and also a downloading function for download- 
ing print data specified by a URLf rom the print data serv- 
er 2. Specifically, each printer 4 comprises a data ac- 
quiring unit 41 for downloading print data from the print 
data server 2, as shown in FIG. 4. Each printer 4 per- 
40 forms printing in accordance with the print data acquired 
by the data acquiring unit 41 . 

[0089] The structure of the printing system according 
to the second embodiment is substantially the same as 
that of the printing system according to the first embod- 

45 iment, except the above described point. 

[0090] The operation of the printing system according 
to the second embodiment will now 5 be explained. 
[0091] FIGS. 5A and 5B are flowcharts showing the 
operation of the printing system according to the second 

so embodiment. 

[0092] Processes from user's access to the AS P serv- 
er 1 using a client terminal 3, to execution of the appli- 
cation software 13 by the ASP server 1 in response to 
the request from the client terminal 3 (steps S201 to 

55 S203) are substantially the same as steps S1 01 to S1 03 
explained in the first embodiment. 
[0093] In a case where a user wants to print an interim 
result or final result of processing performed by the ap- 
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plication software 13, the user operates his/her client 
terminal 3 to request the ASP server 1 to print the interim 
result or final result. At this time, the user needs not to 
specify a printer 4 for outputting the result. 
[0094] The client terminal 3 sends a print request sig- s 
nal for requesting printing of the interim result or final 
result to the ASP server 1 via the network 5, in accord- 
ance with the operation of the user (step S204). 
[0095] In response to the print request signal from the 
client terminal 3, the print data generation unit 11 of the to 
ASP server 1 generates print data for printing the interim 
result or final result of processing performed by the ap- 
plication software 13 by executing the printer driver 15 
(step S205). 

[0096] Then, the print data generation unit 11 of the is 
ASP server 1 outputs the generated print data to the 
print data output unit 12. In response to the print data 
supplied from the print data generation unit 11 , the print 
data output unit 12 sends the supplied print data to the 
print data server 2 (step S206). 20 
[0097] In response to the print data sent from the ASP 
server 1 , the print data server 2 acquires the supplied 
print data and stores it (step S207). 
[0098] Then, the print data server 2 sends a URL for 
specifying the storage location of the print data now 25 
stored, to the ASP server 1 (step S208). 
[0099] In response to the U RL supplied from the print 
data server 2, the ASP server 1 sends the supplied URL 
to the client terminal 3 via the middleware 14 (step 
S209). • 30 

[0100] The client terminal 3 notifies the userthat gen- 
eration Ofthe print data Is completed, in response to the 
URL supplied from the ASP server 1 (step S210). For 
example,' the client terminal 3 displays a message rep- 
resenting that generation ofthe print data is completed. 35 
[0101] The user, by operating the client terminal 3, 
specifies a printer 4 for outputting the interim result or 
final result of processing performed by the application 
software 1 3. Then, the user requests the specified print- 
er 4 to print the interim result orfinal result by operating 40 
the client terminal 3. 

[0102] In accordance with the operation of the user, 
the client terminal 3 sends the supplied URL ofthe print 
data, and a print request signal for requesting printing 
of the interim result orfinal result, to the specified printer 45 
4 via the network 5 (step S21 1 ). 
[0103] The data acquiring unit 41 of the printer 4 ac- 
cesses the print data server 2 via the network 5, in re- 
sponse to the print request signal supplied from the cli- 
ent terminal 3. Then, the data acquiring unit 41 down- so 
loads the print data specified by the URL supplied to- 
gether with the print request signal, from the print data 
server 2 (step S212). 

[0104] Then, the printer 4 prints the interim result or 
final result of processing performed by the application 55 
software 13, in accordance with the downloaded print 
data (step S21 3). 

[0105] Processes after completion of printing (proc- 



esses from step S214 and thereafter) are substantially 
the same as processes from step S1 1 0 and thereafter 
shown in the first embodiment. 
[0106] As described above, the print data is supplied 
to the printer 4 from the print data server 2 prepared 
independently from the ASP server 1 . On account of 
this, the communication line between the ASP server 1 
and the client terminal 3 will not be occupied by the print 
data. Further, since the ASP server 1 can concentrate 
upon execution of the application software 13, the 
processing speed Df'the application software 13 will not 
be lowered by the printing operation. 
[0107] Furthermore, since the printer 4 accesses the 
print data server 2 and downloads the print data, the 
printer 4 can perform printing, even if a firewall is set 
between the print data server 2 and the printer 4. 
[0108] The print data server 2 shown in the first em- 
bodiment may have a determination function for deter- 
mining whether or not printing can be performed by the 
printer 4 specified by the client terminal 3. In other 
words, the print data server 2 may comprise a determi- 
nation unit 21 for determining whether or not printing can 
be performed, and an output unit 22 for outputting the 
print data to the printer 4 in accordance with a determi- 
nation result obtained by the determination unit 21 , as 
described in FIG. 6. 

[0109] The determination unit 21 sends, in response 
to a URL and print data supplied from the ASP server 
1 , a test signal to the printer 4 specified by the supplied 
URL. Then, the determination unit21 determines wheth- 
er or not printing can be performed by thespecified print- 
er 4, by checking whether or not it receives a reply to 
the sent test signal, for example. 
[0110] In the case where it determines that printing 
cannot be performed, the determination unit 21 outputs 
an impossibility signal representing that printing cannot 
be performed, to the output unit 22. 
[0111] In response to the impossibility signal from the 
determination unit 21 , the output unit 22 sends a change 
request for requesting change of printers 4 foroutputting 
the print data, to the client terminal 3 via the ASP server 
1. 

[0112] On the contrary, in the case where the deter- 
mination unit 21 determines that printing can be per- 
formed, it outputs a possibility signal representing that 
printing can be performed to the output unit 22. 
[0113] In response to the possibility signal from the 
determination unit 21 , the output unit 22 sends the print 
data supplied from the ASP server 1 to the printer 4. 
[0114] If the print data server 2 comprises the above 
described functions, it can take an appropriate action in 
a case where a firewall is set between the print data 
server 2 and the printer 4, or in a case where the power 
of the printer 4 is turned off. 

[0115] The plurality of printers 4 shown in the first em- 
bodiment may be of different types. In this case, as 
shown in FIG. 7, the print data server 2 may comprise 
a plurality of printer drivers 16. Each printer driver 16 
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corresponds to one of the plurality of printers 4, and gen- 
erates print dataforthe printer 4to which it corresponds. 
Further, the print data server 2 may comprise a driver 
specifying unit 23, a print data generation unit 24 and a 
data sending unit 25. s 
[0116] In this case, the print data output unit 12 of the 
ASP server 1 outputs a URL of a printer 4and an interim 
result or final result of processing performed by the ap- 
plication software 13 to the print data server 2 in re- 
sponse to a print request signal from the client terminal 
3. 

[0117] In response to the URL supplied from the ASP 
server 1 , the driver specifying unit 23 of the print data 
server 2 accesses a printer 4 specified by the supplied 
URL. « 
[0118] Then, the driver specifying unit 23 obtains in- 
formation regarding the accessed printer 4 (type, etc.) 
from this printer 4. 

[0119] The driver specifying unit 23 specifies a printer 
driver 16 which corresponds to the specified printer 4, 20 
by using the obtained information. 
[0120] The print data generation unit 24 generates 
print data for printing the interim result orfinal result sup- 
plied from the ASP server 1 , by executing the printer 
driver 16 specified by the driver specifying unit 23 using 25 
the interim result orfinal result. 
[0121] Then, the data sending unit 25 sends the print 
data generated by the print data generation unit 24 to 
the printer specified by the supplied URL, using a push 
technique, for example., 30 
[01 22] If the print data server 2 comprises the above 
described structure, there is no need of unifyingthetype 
of the printers 4. 

[0123] The servers and terminals of the present in- 
vention can be realized by a general computer, without 35 
the need for a dedicated apparatus. A program and data 
for controlling a computer to execute the above-de- 
scribed processes may be recorded on a medium (a 
flexible disk, CD-ROM, DVD or the like) and distributed, 
and the program may be installed into the computer and to 
run on an OS (Operating System) to execute the above- 
described processes, thereby achieving the servers and 
terminals of the present invention. The above program 
and data may be stored in a disk device or the like in- 
cluded in a server device on the Internet, and embedded ts 
in a carrier wave. The program and data embedded in 
the carrier wave may be downloaded into the computer 
so as to realize the servers and terminals of the present 
invention. 

[0124] Various embodiments and changes may be so 
made thereunto without departing from the broad spirit 
and scope of the invention. The above-described em- 
bodiments are intended to illustrate the present inven- 
tion, not to limit the scope of the present invention. The 
scope of the present invention is shown by the attached 55 
claims ratherthan the embodiments. Various modifica- 
tions made within the meaning of an equivalent of the 
claims of the invention and within the claims are to be 



regarded to be in the scope of the present invention. 



Claims 

1. A printing system characterized by comprising: 

an application server (1) which executes appli- 
cation software; 

a data server (2) which provides print data for 
printing an interim result or final result of 
processing performed by the application soft- 
ware; and 

a printer (4) which performs printing in accord- 
ance with the print data provided by said data 
server (2), 

characterized in that: 



said application server (1 ), said data server (2), 
and said printer (4) are connected to one an- 
other via a communication network (5); 
said application server (1 ) includes a data gen- 
erator (1 1 ) which generates the print data, and 
a first data sender (12) which sends the gener- 
ated print data to said data server (2); and 
said data server (2) provides the print data sup- 
plied from said first data sender (12) to said 
printer (4). 

2. The printing system according to claim 1 , charac- 
terized by further comprising a user terminal (3) 
which supplies a URL (Uniform Resource Locator) 
for specifying said printer (4) to which the print data 
is to be provided, to said data server (2) in accord- 
ance with an operation of a user, 

characterized in that said data server (2) 
sends the print data to said printer (4) which is spec- 
ified by the URL. 

3. The printing system according to claim 2, charac- 
terized in that 

said data server (2) includes: 

a determiner (21 ) which determines whether or 
not printing can be performed by said printer 
(4); and 

a second data sender (22) which sends the 
print data to said printer (4), in a case where 
said determiner (21) determines that printing 
can be performed by said printer (4). 

4. The printing system according to claim 1 , charac- 
terized in that: 

said data server (2) stores the print data sup- 
plied from said application server (1), and sup- 
plies a URL (Uniform Resource Locator) for 
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specifying a storage location of the print data 
to said printer (4); and 

said printer (4) includes a downloader (41) 
which downloads the print data from the stor- 
age location specified by the URL. 



5. The printing system according to claim 4, 
terized in that: 

said printer (4) notifies said data server (2) of io 
completion of printing; and 
said data server (2) erases the stored print data 
in response to a notification from said printer 
(4). 

15 

6. A printing system characterized by comprising: 



an application server (1) which executes appli- 
cation software; 

a data server (2) which provides print data for 20 
printing an interim result or final result of 
processing performed by the application soft- 
ware; and 

a plurality of printers (4) which perform printing 
in accordance with the print data provided by 25 
said data server (2), 

. characterized in that: 

•said application server {1 ), said data server (2), 30 
and said plurality of printers (4) are connected 
ito one another via a communication network 

m ■. 

*®aid data server (2) includes a data generator 
■(24) which generates the print data, and a send- 35 
er (25) which sends the generated print data to 
a predetermined printer (4). 

7. The printing system according to claim 6, charac- 
terized in that 40 

types of said plurality of printers (4) are different 
from each other; 

said data server (2) includes a plurality of print- 
er drivers (1 6) corresponding to said plurality of 45 
printers (4) respectively, and a specifier (23) 
which specifies a printer driver (16) which cor- 
responds to said predetermined printer (4); and 
said data generator (24) generates the print da- 
ta by executing said printer driver (1 6) specified 
by said specifier (23). 

8. The printing system according to claim 7, charac- 
terized in that 

said specifier (23) obtains information regard- 55 
ing said predetermined printer (4) from said prede- 
termined printer(4), and specifies said printer driver 
(1 6) which corresponds to said predetermined print- 



er (4) using the obtained information. 

9. A printing method characterized by comprising: 

an executing step of executing application soft- 
ware in an application server (1); 
a data generating step of generating in said ap- 
plication server (1 ), print data for printing an in- 
terim result or final result of processing per- 
formed by the application software; 
a first data sending step of sending the print da- 
ta from said application server (1 ) to a data 
server (2) connected thereto via a communica- 
tion network (5); 

a data providing step of providing from said da- 
ta server (2), the print data supplied from said 
application server (1), to a printer (4) connected 
to said data server (2) via said communication 
network (5); and 

a printing step of performing printing in said 
printer (4) in accordance with the print data pro- 
vided from said data server (2). 

10. The printing method according to claim 9, charac- 
terized by further comprising 

a first URL supplying step of supplying from a 
user terminal (3) connected to said communication 
network (5), a URL (Uniform Resource Locator) for 
specifying said printer (4) to which the print data is 
to be provided, to said data server (2) in accordance 
with an operation of a user, 

characterized in that said data providing 
step includes a second data sending step of send- 
ing the print data from said data server (2) to said 
» printer (4) which is specified by the URL. 

1 1 . The printing method according to claim 1 0, charac- 
terized by further comprising 

a determining step of determining in said data 
' server (2) whether or not printing can be performed 
by said printer (4), 

characterized in that said second data send- 
ing step includes a step of sending the print data 
from said data server (2) in a case where it is deter- 
mined in said determining step that printing can be 
performed. 

12. The printing method according to claim 9, charac- 
terized by further comprising: 

a storing step of storing the print data supplied 
from said application server (1) in said data 
server (2); 

a second URL supplying step of supplying from 
said data server (2), a URL (Uniform Resource 
Locator) for specifying a storage location of the 
print data to said printer (4); and 
a downloading step of downloading the print 
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data to said printer (4) from the storage location 
specified by the URL, 

characterized in that said printing step in- 
cludes a step of performing printing in accordance 
with the print data downloaded to said printer (4). 

13. The printing method according to claim 1 2, charac- 
terized by further comprising: 

a notifying step of notifying from said printer (4) 
that printing is completed, to said data server 
(2); and 

an erasing step of erasing the print data stored 
in said data server (2), in response to a notifi- 
cation from said printer (4). 

14. A printing method characterized by comprising: 

an executing step of executing application soft- 
ware in an application server (1 ); 
a data generating step of generating in a data 
server (2) connected to said application server 
(1) via a communication network (5), print data 
for printing an interim result or final result of 
processing performed by the application soft- 
ware; 

a data sending step ot sending the print data 
from said data server (2) to a predetermined 
printer (4) among a plurality of printers (4) con- 
nected to said data server (2) via said commu- 
nication network (5); and 
a printing step of performing printing in said pre- 
determined printer (4) in accordance with the 
print data supplied from said data server (2). 

15. The printing method according to claim 1 4, charac- 
terized in that: 

types of said plurality of printers (4) are different 
from each other; 

said data server (2) includes a plurality of print- 
er drivers (16) corresponding to said plurality of 
printers (4) respectively; 
said printing method further comprises a spec- 
ifying step of specifying by said data server (2), 
a printer driver (16) which corresponds to said 
predetermined printer (4); and 
said data generating step includes a step of 
generating in said data server (2) , the print data 
by executing said printer driver (1 6) specified 
in said specifying step. 

16. The printing method according to claim 15, charac- 
terized in that 

said specifying step includes: 

a step of obtaining by said data server (2), in- 



formation regarding said predetermined printer 
(4) from said predetermined printer (4); and 
a step of specifying by said data server (2), said 
printer driver (16) which corresponds to said 
s predetermined printer (4), using the obtained 

information. 

17. A data server (2) which generates print data for 
printing an interim result orfinal result of processing 
io performed by application software executed by an 
application server (1 ) which is connected to said da- 
ta server (2) via a communication network (5), said 
data server characterized by comprising: 

15 a plurality of printer drivers (16) which corre- 

spond respectively to a plurality of different 
types of printers (4) which are connected to one 
another via said communication network (5); 
a specifier (23) which specifies a printer driver 

20 (16) which corresponds to a printer (4) among 

said plurality of printers (4) that is the target of 
outputting the print data: 

a data generator (24) which generates the 
25 print data by executing said printer driver 

(1 6) specified by said specifier (23); and 
a sender (25) which sends the generated 
print data to said target printer (4). 

30 18. The data server according to claim 1 7, character- 
ized in that 

said specifier (23) obtains information regard- 
ing said target printer (4) from said target printer (4) , 
and specifies said printer driver (16) which corre- 
35 sponds to said target printer (4) using the obtained 
information. 

19. A computer-readable recording medium which 
stores a program forcontrolling a computer to func- 

<to tion as a data server (2) which generates print data 
for printing an interim result or final result of 
processing performed by application software exe- 
cuted by an application server (1) which is connect- 
ed to said data server (2) via a communication net- 

45 work (5), said data server (2) characterized by 
comprising: 

a plurality of printer drivers (16) which corre- 
spond respectively to a plurality of different 

so types of printers (4) which are connected to one 

another via said communication network (5); 
a specifier (23) which specifies a printer driver 
(16) which corresponds to a printer (4) among 
said plurality of printers (4) that is the target of 

55 outputting the print data: 

a data generator (24) which generates the 
print data by executing said printer driver 
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(1 6) specified by said specifier (23); and 
a sender (25) which sends the generated 
print data to said target printer (4). 

20. A program for controlling a computer to function as 5 
a data server (2) which generates print dala for 
printing an interim result or final result of processing 
performed by application software executed by an 
application server (1 ) which is connected to said da- 
ta server (2) via a communication network (5), said io 
data server (2) characterized by comprising: 

a plurality of printer drivers (16) which corre- 
spond respectively to a plurality of different 
types of printers (4) which are connected to one »5 
another via said communication network (5); 
a specifier (23) which specifies a printer driver 
(16) which corresponds to a printer (4) among 
said plurality of printers (4) that is the target of 
outputting the print data: 20 

a data generator (24) which generates the 
print data by executing said printer driver 
(1 6) specified by said specifier (23); and 
a sender (25) which sends the generated 25 
print data to said target printer (4). 
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